1. Introduction {#sec1}
===============

Persistent Fetal Vasculature (PFV), previously known as persistent hyperplastic primary vitreous (PHPV), is a congenital developmental disease caused by failure of regression of the hyaloid vasculature.[@bib1] It is almost always a unilateral disease (90%) without any systemic manifestations.[@bib1] Bilateral cases are associated with Mendelian mutations such as trisomy 13 (Patau syndrome).[@bib1]

In posterior PFV, a fibrous stalk is seen arising from the optic disc and extending anteriorly with one or more of the following features; retinal detachment, retinal folds, dysplasia, or optic nerve hypoplasia.[@bib1]^,^[@bib2] Also, patients may develop leukocoria, strabismus, amblyopia and nystagmus.[@bib3] Retinal detachment is a complication of posterior PFV caused by tractional contractions of the fibrous stalk.[@bib1] In most cases visual acuity is 20/200 or worse.[@bib4] Ultrasound and computed tomography are considered the best diagnostic methods to confirm posterior PFV.[@bib5]

This article shows the clinical and histopathological analysis of 3 consecutive pediatric case series with PFV who underwent pars plana vitrectomy with tissue excision. The hyaloid stalk was carefully separated from the optic nerve using bimanual technique in all cases. The tissue was examined by light microscopy, and the tissue components were examined using routine histopathological stains and immunohistochemical (IHC) stains. IHC stains used included smooth muscle actin (SMA), glial fibrillary acidic protein (GFAP) and Ki-67. To the best of our knowledge, this is the first to describe clinical and histopathological features of posterior PFV presenting with vitreous hemorrhage.

2. Findings {#sec2}
===========

2.1. Case 1 {#sec2.1}
-----------

This was a one-year-old male with PFV reaching up to the posterior lens capsule with mildly opaque lens. Vitrectomy was performed and a fibrotic stalk attached to the optic nerve was identified and removed. Pathologically, the specimen consisted of fibrovascular tissue and enveloping pockets of hemorrhage ([Fig. 1](#fig1){ref-type="fig"}A). The fibrovascular tissue contained hemosiderin deposits with a low KI-67 index ([Fig. 1](#fig1){ref-type="fig"}B). Pre-operative and post-operative visual acuity were undetermined due to age. On subsequent follow ups, there was no recurrence of the vitreous hemorrhage.Fig. 1(A) Persistent fetal vasculature with fibrous tissue and evidence of hemorrhage (x100 Hematoxylin & Eosin). (B) The same PFV showing hemosiderin deposits indicating previous hemorrhage (arrows) (x200 Iron).Fig. 1

2.2. Case 2 {#sec2.2}
-----------

This was a four-year-old male who had history of blunt trauma. Pre-operative visual acuity was hand motion (HM). B-scans revealed vitreous hemorrhage and an intravitreal tissue attached to the optic disc ([Fig. 2](#fig2){ref-type="fig"}A). During vitrectomy, a fibrotic stalk attached to the optic disc was removed. Pathologically, the specimen consisted of fibrovascular tissue and enveloping pockets of hemorrhage. The fibrovascular tissue was positive for SMA and GFAP stains but had a low KI-67 index ([Fig. 2](#fig2){ref-type="fig"}B and C). Post-operative visual acuity improved to 20/70. There was no recurrence of the vitreous hemorrhage.Fig. 2(A) B-scans revealed a fibrotic stalk attached and extending from the optic disc. (B) Higher power photo of the persistent fetal vasculature which is outlined by smooth muscle like fibers (arrows) (Original magnification x200 SMA). (C) PFV showing few glial cells along the outer border of the proliferation (arrows) (Original magnification x100 GFAP).Fig. 2

2.3. Case 3 {#sec2.3}
-----------

A nine-year-old male had history of blunt trauma four months prior to his presentation to the clinic. Pre-operative visual acuity was light perception. B-scans revealed growth of tissue attached to the optic disc in addition to vitreous hemorrhage ([Fig. 3](#fig3){ref-type="fig"}A). Pathologically, the specimen consisted of fibrovascular tissue and enveloping pockets of hemorrhage ([Fig. 3](#fig3){ref-type="fig"}B). The fibrovascular tissue contained hemosiderin deposits with a low KI-67 index ([Fig. 3](#fig3){ref-type="fig"}C and D). GFAP was focally positive ([Fig. 3](#fig3){ref-type="fig"}E). Post op visual acuity remained unchanged. There was no recurrence of vitreous hemorrhage.Fig. 3(A) B scan showing a fibrovascular tissue attached by a stalk to the area of optic disc (arrow) (B) The histopathological appearance of fibrovascular tissue enclosing the hemorrhage (x40 Hematoxylin & Eosin). (C) Persistent fetal vasculature with hemosiderin deposits near the pockets of hemorrhage (arrows) (x100 Periodic Acid Schiff). (D) PFV showing low proliferative index (x100 Ki 67). (E) PFV associated focal area of glial tissue (arrow) (x200 GFAP).Fig. 3

3. Discussion {#sec3}
=============

Vitreous hemorrhage may occur due to fragility of the hyaloid vasculature.[@bib6] It may be triggered by ocular trauma, posterior vitreous detachment or during rapid eye movement (REM) phase of sleep cycle.[@bib6], [@bib7], [@bib8] In cases 2 and 3, ocular trauma was presumably the triggering event of vitreous hemorrhage.

The vascular and glial components of the hyaloid vasculature accounts for the symptoms and signs of PFV.[@bib1]^,^[@bib4] The pre-operative visual acuity was severely affected in cases 2 and 3 (hand motion and light perception respectively) due to pathological changes of PFV affecting the optic nerve and macula in addition to the superimposing vitreous hemorrhage. In our cases, fibrovascular tissue and hemorrhage were repeatedly identified. Two cases showed focal glial tissue, one of which was seen within the stalk of the fibrovascular tissue and the other as a rim of glial tissue around the fibrovascular tissue. GFAP indicates the presence of astrocytes which provide endothelial support. Consequently, astrocytes inhibit regression of fetal vasculature and contribute to the formation of PFV.[@bib9] The presence of myofibroblasts explains the tractional property of the stalk, which may cause retinal detachment.[@bib10] Lambert and his group reported two cases of congenital fibrovascular pupillary membrane where the fibrovascular membrane was SMA positive.[@bib11] They also described similar IHC findings in a PFV patient.[@bib11] Robb stated that congenital pupillary fibrovascular membrane is a variant of PFV with similar findings.[@bib12] Hemosiderin-laden macrophages found in case 3 represented a chronic response to vitreous hemorrhage, which occurred four months prior to the patient\'s presentation.

Case 2 showed marked improvement in visual acuity from HM to 20/70. Visual acuity did not improve in case 3 due to late presentation and intervention. Age of presentation is an important predictor of post-operative visual acuity.[@bib2]^,^[@bib13] Karr and Scott showed patients with the mean age of only 72 days who had a visual acuity of 20/200 or better.[@bib14] Posterior PFV has always been associated with a worse visual acuity than anterior PFV.[@bib1] Indeed, prognosis after vitrectomy depends on the age of presentation, extent of PFV, and the presence of other complications.[@bib13] Goldberg stated the primary goal of surgery should be prevention of recurrence of vitreous hemorrhage and secondary complications rather than improving visual acuity.[@bib1] There was no recurrence of vitreous hemorrhage in all our three case.

4. Conclusion {#sec4}
=============

Vitreous hemorrhage may occur in cases of PFV with or without history of blunt trauma. Hemorrhage within the persistent fetal vasculature may become organized with reactive process in the hyaloid stalk. The fibrovascular stalk contained astrocytes and myelofibroblasts which contribute to the formation and contractile function of PFV respectively. The outcomes following vitrectomy seemed to be satisfactory.
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